This study aimed to determine relationship between the infusion of environmental education (EE) in chemistry teaching and awareness and students' attitudes toward environment. Samples were 127 teachers and 367 chemistry students in Terengganu, Malaysia. Random sampling was carried out by gender and schools' locations. This quantitative study used questionnaire survey. The collected data were analysed using SPSS 17.0 involving descriptive and inferential statistics. Descriptive statistics revealed knowledge, attitudes and practice of EE infusion among chemistry teachers were high (above 4.0). The obstacles in infusing EE faced by teachers were moderate. Students' awareness and attitudes toward environment were high. The inferential analysis from t-test found no significance difference in knowledge, attitudes and practice of infusion the EE between teachers of different gender and schools' locations. Pearson Correlation showed no relationship between the infusion of EE in chemistry teaching and students' awareness and attitudes toward environment. Awareness and attitudes toward environment did not depend on the infusion of EE in teaching but other factors. The implication of EE infusion through cross curriculum should be value added in increasingly promote students' awareness and attitudes on environment. Thus, the EE subject is recommended a use more topics on environment or establish it as a separate subject in the existing national education curriculum.
Introduction
The increasing of environmental problems has arisen many unanswered questions about environmental education (EE) program including EE through school's curriculum. The EE in most schools is still dissatisfied and practiced only through cross curriculum (Scoffham 2000) . In addition, many teachers received inadequate skills in infusing EE to their students. Miles et al. (2006) found that teachers' belief and degree to infuse EE in schools were still low besides having limited knowledge in the field. It was believed that the infusion of EE be improved to produce environmental friendly society. Mohammad Zohir (2009) found the aim of introducing EE in schools was to inculcate environmental knowledge, awareness, positive attitudes and behavior in long term. Awareness and positive attitudes among students was important as they are future generation to manage the universe.
Many studies about knowledge, attitudes and behavior towards environment among teachers and students were conducted locally and globally (Arba'at 1992; Fadzillah 1999; Taylor et al. 2007; Ozden 2008; Kaliaperumal & Sharifah Norhaidah 2008; Suriati 2009 ). There were also studies on the roles of EE in promoting sensitivity towards environment among society (Ozden 2008) . Findings from these studies revealed the importance of EE in promoting sensitivity towards environmental issues. Taylor et al. (2003) reported that teachers in primary and secondary schools had limited knowledge and understanding about sustainable development and its goals. Ozden (2008) conducted a study on environmental awareness and attitudes involving 830 pre-service teachers in Adiyaman University, Turkey. Results showed female teachers received higher mean score as compared to the males. Findings also showed teachers lived in urban area had higher positive attitudes than those in rural. Jekayinfa & Yusuf (2005) found that majority teachers in Nigeria infused EE in their teaching. In addition, there was no significant difference between teachers of different gender and school locations in their view about infusing EE in schools. Suriati (2009) found that environmental awareness in sustainable development concept among 340 students in Bandar Baru Bangi, Selangor was high. Mohammad Zohir (2009) conducted a study about the infusion of EE in Geography to 340 teachers in Kedah found that knowledge on environmental concepts among teachers was high. Majority of them had positive attitudes but did not seriously pelan to infuse EE in their teaching. Moreover, there was no specific study to find out relationship between the infusion of EE in curriculum and students' awareness and attitudes towards environment. Therefore, this study was to identify this relationship and students' level of knowledge, attitudes and teaching practices of EE among chemistry teachers in Terengganu, Malaysia.
Methodology
This was a quantitative study, collecting data through survey method, using two different questionnaires for both teachers and students. Samples were 127 chemistry secondary schools teachers and 367 students in Terengganu, Malaysia. Teachers' questionnaire was divided into two parts (Part I: demography; and Part II: knowledge about environment, teaching practices, teaching planning, teaching emphasizing, teaching and assessment methods, and obstacles in infusing EE). However, students' questionnaire had three parts (Part I: demography; Part II: environmental awareness; and Part III: attitudes towards environment). Data were analyzed using SPSS 7.0 using frequency, percentage, mean, and standard deviation and inferential statistics Pearson correlation.
Results
Tables 1 to 4 illustrate results related to descriptive statistics. Table 1 shows the knowledge of teachers about environmental concepts received the highest mean, 4.46 (knowledge about environmental pollution) and the lowest is 3.17 (knowledge about sustainable development). Table 2 shows the attitudes of teachers towards EE with the highest mean, 4.38 (help students inculcate sensitivity and practice positive attitude towards environment), and the lowest is 3.60 (EE is to be taught as a single subject). The obstacle experienced by teachers to infuse EE is explained in Table 4 . The highest mean is 4.39 (teaching focus more on examination) whereas the lowest is 2.77 (environmental issues are difficult to teach). Tables 5 12 explain results on inferential statistics (involving independent sample t-test and Pearson correlation). The level of significance was set at p=0.005; and n.s. indicates not significant. Table 5 shows mean difference of knowledge about EE concept by gender. The t-test showed no significant difference between male and female teachers. Table 6 shows mean difference of knowledge about EE concept by location. The t-test showed no significant difference between teachers teaching in urban and rural area. Table 7 shows mean difference of teachers' attitudes towards EE according to gender. The t-test showed no significant difference between male and female teachers. Table 8 shows mean difference of teachers' attitudes towards EE according to school location. The t-test showed no significant difference between teachers teaching in urban and rural area Table 9 shows mean difference of teaching practices to infuse EE by gender. The t-test showed no significan difference between male and female teachers. Table 10 shows mean difference of teaching practices to infuse EE by school location. The t-test showed no significant difference between teachers teaching in urban and rural area.
be new and never been used in their teaching by chemistry teachers. These findings supported Taylor et al. (2003) study who found most teachers in primary and secondary schools had limited knowledge and understanding about sustainable development concepts and their goals. On the other hand, chemistry teachers knew about environmetal pollution which terminology often used by them. Due to most of chemical substances could harm environment if they are not disposed properly. Aram & Manahan (1995) findings study stated that chemical substances must be managed systematically because they could pollute environment.
The findings from t-test showed no significant difference between male and female teachers taught in urban and rural schools on their knowledge about EE concepts. The result might be teachers received same exposure through their experience while studying in university. This is in line with Hanunah (2004) findings in her study to preservice teachers in Keningau Teachers' College, Sabah.
Teachers showed positive attitudes especially about helping students to inculcate sensitivity of environment and agreed to attend courses. This result might be environmental issues were always in their mind. These findings supported Ozden (2008) study on pre-service teachers in Turkey, especially who took Physics, Chemistry, Biology, Science and Technology revealed positive attitudes towards environment. However, some teachers disgreed about making EE as a single subject. This finding supported Hanunah (2004) who agreed that making EE as a single subject might intefere the existing curriculum that was already overloaded. On the other hand, Puk & Behm (2003) disagreed as their study to Science and Geography teachers in Canada showed the failure of infusion model because teachers only gave less time to teach ecology concept.
The finding showed no significant difference on attitudes of teachers with different gender and school location. The finding supported Jekayinfa & Yusuf (2005) study on 200 Nigerian teachers that found no significant on attitudes between teachers of different gender and school location. Ozden (2008) , on the other hand, found opposite findings where female teachers with positive attitudes to all dimensions of EE as compared to males. g p p Findings from teachers practices showed practices among teachers were high. Most of them infused EE in their teaching. They also planned their teaching but totally depended on curriculum specification and textbook provided by Ministry of Education. This might be lack of knowledge about EE among them. Findings also showed teachers gave less emphasize on students' engagement in solving environmental issues which was very important in teaching EE. This statement supported Hudson (2001) who found students in the United States must involve in national service as a part of 'learning-by-doing' philosophy to produce excellence learning outcomes. The paradigm of EE in the 21 th century should be shifted from awareness to action. y In contrast, finding also showed teachers did not practiced outdoor learning which is the most suitable method for teaching EE. This result showed opposite findings from Tekzos et al. (2010) study on chemistry teachers in Turkey where most of them gave more focus on the field work in infusing EE. Through field work activities, students gained direct experience from environment and at the same time their awareness improved. Teachers also used traditional assesment by observing their students during activities. Teachers should use authentic assesment by asking them to come out with porfolio about environment. According to Feuer and Fulton (1993) , porfolio is students' learning outcome carried out systematically in certain period of time.
Findings about obstacles in infusing EE showed most teachers agreed that teaching focused on examination was the main obstacle, hence, teachers got less time to infuse EE. This result supported Puk & Behm (2003) who found that teachers only spent a little time to infuse EE due to lack of content in existing chemistry syllabus.
Findings also showed awareness and attitudes among students were high. The finding supported Suriati (2009) study which revealed high environmental awareness among Form 4 and 5 students in Bandar Baru Bangi, Selangor, Malaysia.
The main findings of the study showed no relationship betweeen the infusion of EE and students' awareness and attitudes towards ennvironment. The findings described that infusion of EE did not affect students' awareness and attitudes towards environment but there are other factors influencing them. Ozden (2008) listed a few factors influencing awareness among students (e.g.: outdoors activities and media [newspaper, magazine, internet and so on]). The result also indicated that students did not get more input from infusion practices in chemistry because the content was so limited and the timetable was already crowded. Ajiboye & Silo (2008) found that the infusion of EE in classroom in Botswana gave less outcomes as the congested timetable was already had limited time.
The implication of the study was that the infusion of EE cross curriculum should be value added in increasingly promote students' awareness and attitudes towards environment. Therefore, the EE subject is recommeded be using more topics related to environment or making it a separate subject in the existing national education curriculum.
Recommendations
Based on the findings, researchers proposed qualitative study by interviewing teachers and students or making it as a case study. Study can also be conducted to all schools in Malaysia and involving other subjects other than chemistry. Future study should also consider other factors such as sosio-economy status, roles of media and geography. Other suggestion is to stakeholders to review the curriculum of EE to make it relevant for the 21 th century.
